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I. Real Party in Interest 

The real party in interest is Trustees of Dartmouth College. 

II. Related Appeals and Interferences 

There are no related appeals or interferences . 

III. Status of Claims 

Claim 9 is pending in this application. 
Claims 1-8 and 10-11 have been canceled. 

Claim 9 has been rejected and is on appeal. A claim appendix 
including the text of the appealed claim is attached. 

IV. Status of Amendments 

The response to the Final Office Action filed on August 8, 
2007 was entered upon filing of this appeal. However, an October 
16, 2007 Advisory Action indicated that the rejections were 
maintained. 

V. Summary of the Claimed Subject Matter 

Claim 9 defines a method for identifying agents which increase 
functional cell surface expression of a mutant cystic fibrosis 
transmembrane conductance regulator (CFTR) protein. See page 3, 
(lines 25-27), the sentence bridging pages 4-5, page 5 (lines 25- 
29), page 6 (lines 9-13), page 7 (lines 31-33) and page 8 (lines 1- 
6) . 

The method of the invention employs cells transfected with a 
genetic construct composed of a cDNA encoding a mutant human CFTR 
protein having a deletion of the phenylalanine at amino acid 
position 508 (AF508) . See page 3 (lines 29-30), the sentence 
bridging pages 3-4, page 5 (lines 14-25), page 6 (lines 13-16), and 
page 6 (lines 21-22), 

The genetic construct of the claimed invention further 
includes a cDNA of an EGFP reporter gene linked at the 5' end to 



the cDNA encoding the mutant human CFTR protein. See the sentence 
bridging pages 3-4, page 5 (lines 14-25), page 6 (lines 13-16), the 
paragraph spanning pages 5 and 6 . 

Moreover, the expression of the cDNAs of the genetic construct 
of the instant claim are under the regulation of the proximal human 
CFTR promoter region. See the sentence bridging pages 3-4, page 5 
(lines 21-25), and page 6 (lines 13-18). 

Supporting disclosure for introducing and expressing the 
genetic construct in cells is found at page 7 (lines 15-23) . 

In accordance with the present claim, cells transfected with 
the genetic construct are exposed to an agent. See the sentence 
bridging pages 3-4 and page 8 (lines 1-6) . Subsequently, CFTR 
expression or activity levels or trafficking of CFTR to the cell 
membrane in the exposed cells is measured. See page 5 (lines 2-4) 
and page 6 (lines 24-28) . Measured CFTR expression levels or 
activity or trafficking of CFTR to the cell membrane in the exposed 
cells are then to CFTR expression or activity levels or trafficking 
of CFTR to the cell membrane in cells not exposed to the agent, 
wherein an increase in CFTR expression or activity levels or 
trafficking of CFTR to the cell membrane in the exposed cells as 
compared to the unexposed cells is indicative of the agent being 
useful in increasing functional cell surface expression of a AF508 
mutant CFTR protein. See page 5 (lines 4-11) and the paragraph 
bridging pages 7-8. Exemplification of the instant method is found 
in the passage at page 8 (line 34) to page 10 (line 34) . 

VI. Grounds of Rejection to be Reviewed on Appeal 

Whether claim 9 should stand rejected under 35 U.S.C. §112, 
second paragraph, as being indefinite for reciting "AF508 mutant". 

Whether claim 9 should stand rejected under 3 5 U.S.C. §103 (a) 
as being obvious over the Moyer et al . in view of Cormack and Chou 
et al . 
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VII • Arguments 

A. The Rejection of Claim 9 Under 35 U-S.C. §112 f Second 
Paragraph Should Be Withdrawn 

MPEP 2173.02 states that the essential inquiry pertaining to 
whether a claim is indefinite is whether the claims set out and 
circumscribe a particular subject matter with a reasonable degree 
of clarity and particularity. Definiteness of claim language must 
be analyzed, not in a vacuum, but in light of: 

(A) The content of the particular application disclosure; 

(B) The teachings of the prior art; and 

(C) The claim interpretation that would be given by one 
possessing the ordinary level of skill in the pertinent art at the 
time the invention was made. 

The specification at page 3, lines 15-18, teaches that a 

single mutation resulting in a deletion of the phenylalanine at 

position 508 of the CFTR protein, known as AF508, accounts for 

approximately 67% of mutation in all CF patients. Indeed, this 

mutation is generally well-known in the art. For example, Wikipedia 

indicates that Mt]he most common mutation, called AF508, is a 

deletion (A) of one amino acid at position 508 in the CFTR 

protein." See attached definition of CFTR (Appendix B.l). In fact, 

the AF508 mutation has its own entry in Wikipedia, defined as: 

"a specific mutation within the human genome. The 
mutation--a deletion of three base pairs (A, T, T) which 
form the codon for phenylalanine (F) at the 508 position- 
-prevents a protein called the cystic fibrosis 
transmembrane conductance regulator (CFTR) from obtaining 
its normal position. Having two copies of this mutation, 
inherited from both parents, is the leading cause of 
cystic fibrosis (CF)." See enclosed definition of AF508 
(Appendix B . 2 ) . 

In addition to this general reference to AF508 CFTR, pages 88- 
89 of A Dictionary of Genetics (enclosed herewith as Appendix B.3) 
indicates that the AF508 mutation is present in 60-70% of the CF 
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chromosomes from North American Caucasians and results in a 
temperature sensitive defect in protein processing. 

As currently presented, claim 9 reads on a cDNA encoding a 
mutant human CFTR protein having a deletion of the phenylalanine at 
amino acid position 508 (AF508) . In a search of the ENTREZ GENE 
database at NCBI (www.ncbi.nlm.nih.gov), only one mRNA is listed as 
encoding human CFTR (i.e., NM_000492.3; enclosed herewith as 
Appendix B.4). Likewise, only one accession number is listed for 
the human CFTR protein (i.e., NP_000483.3; enclosed herewith as 
Appendix B.5) . See also ENTREZ GENE record for CFTR cystic fibrosis 
transmembrane conductance regulator (ATP-binding cassette sub- 
family C, member 7) [Homo sapiens], enclosed herewith (Appendix 
B.6) . In both cases, i.e., the deduced protein sequence of the mRNA 
of Accession No. NM_000492.3 and the protein of Accession No. 
NP_000483.3, a phenylalanine is found at position 508. See attached 
GENBANK entries. As such, it would be readily clear which 
phenylalanine of human CFTR is being referred to in the present 
claim. 

Appellants further note that numerous scientific references 
and patents discuss human AF508 CFTR. Indeed, a search of the NCBI 
PUBMED database for the keywords "human", "deltaF508 " , and "CFTR" 
identifies approximately 420 hits. Moreover, Appellants have 
directed the Examiner's attention to claims 1 and 4 of U.S. Patent 
No. 6,902,907 (filed June 2, 1994), which read on a F508 mutation 
which comprises a three base pair deletion of a DNA sequence 
encoding a phenylalanine corresponding to amino acid position 508 
of a normal CFTR protein. In this regard, it is accepted in the art 
that a AF508 mutant of human CFTR is a deletion of the 
phenylalanine at position 508 of the well-known CFTR protein. 

Therefore, based upon the disclosure in the instant 
specification, the teachings of the prior art, and the claim 
interpretation that would be given by one possessing the ordinary 
level of skill in the pertinent art at the time the invention was 
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made, Appellants submit that the skilled artisan would find the 
phrase U AF508 mutant" to be clear and definite as used in the 
presently pending claim. 

B. The Rejections of Claim 9 Under 35 U.S.C. §103 (a) in 
View of Moyer et al., Cormack, and Chou et al. Should 
Be Withdrawn 

The Examiner suggests that Moyer et al . teach a method of 
measuring the effect of butyrate on expression of a CFTR-GFP 
nucleic acid and Cormack et al . teach mutants of GFP which 
fluoresce more intensely than wild- type GFP. It is further 
suggested that Chou et al . teach transcriptional regulatory 
elements of CFTR. The Examiner asserts that because the metes and 
bound of "AF508 mutant human CFTR cDNA coding region" is not clear, 
the CFTR-GFP nucleic acid of Moyer et al . meets the limitation of 
the mutant human CFTR of the present claims. See the paragraph 
bridging pages 3 and 4 of the Office Action dated May 15, 2007. It 
is suggested that it would have been obvious to one of skill in the 
art at the time the invention was made to combine the referenced 
teachings to practice the method of the instant invention. 
Appellants respectfully disagree. 

As indicated in the arguments pertaining to the rejection of 
the claims under 35 U.S.C. 112, second paragraph, Appellants 
respectfully submit that a mutant human CFTR protein having a 
deletion of the phenylalanine at amino acid position 508 (AF508) 
was well-known in the art at the time the present invention was 
made. Therefore, one of skill in the art would clearly understand 
the metes and bounds of the present claim. 

Under 35 U.S.C. §103, the factual inquiry into obviousness 
requires a determination of: (1) the scope and content of the prior 
art; (2) the differences between the claimed subject matter and the 
prior art; (3) the level of ordinary skill in the art; and (4) 
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secondary considerations. Graham v. John Deere Co. of Kansas City, 
383 U.S. 1, 17-18, 148 USPQ 459, 467 (1966). 

Moyer et al . teach the use of a wild-type CFTR fusion protein 
to detect changes in Cl" secretion and CFTR expression mediated by 
sodium butyrate. See page F271, column 2, first full paragraph. In 
particular, the wild- type CFTR of Moyer et al . was fused to GFP and 
used to monitor CFTR expression and activity in renal cells exposed 
to sodium butyrate. Thus, in contrast to the Examiner's suggestion, 
the scope of the teachings of Moyer et al . is limited to a wild- 
type CFTR-GFP construct and does not encompass a genetic construct 
comprising a mutant human CFTR protein having a deletion of the 
phenylalanine at amino acid position 508 (AF508) . Moreover, there 
is nothing in the teachings of Moyer et al . to suggest the use of 
mutant human AF508CFTR protein. Indeed, the abstract of Moyer et 
al. indicates that GFP-tagged wild-type CFTR responds to sodium 
butyrate in a manner similar to AF508CFTR protein. Therefore, there 
would be no rationale to employ a mutant human AF508 CFTR protein 
in the assay of Moyer et al . 

It is noted that the U.S. Supreme Court recently reaffirmed 
that u [a] factfinder should be aware, of course, of the distortion 
caused by hindsight bias and must be cautious of argument reliant 
upon ex post reasoning." KSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 
1727, 82 USPQ2d at 1397. See also Graham v. John Deere Co., 383 
U.S. at 36, 148 USPQ at 474. In this regard, a person of ordinary 
skill would not have employed a mutant human AF508 CFTR protein in 
the method of Moyer et al . , because the wild- type CFTR-GFP 
construct of Moyer et al . provided the appropriate response to 
evaluate the activity of agents that modulate the trafficking of 
AF508CFTR protein. 

In so far as Cormack et al . teach mutant GFP and Chou et al . 
teach transcriptional regulatory elements of CFTR, at best, the 
combined teachings of Moyer et al . , Cormack et al . , and Chou et al . 
teach a genetic construct composed of wild-type CFTR-fused to a 
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mutant GFP under the control of transcriptional regulatory elements 
of CFTR. However, the combined teachings of Moyer et al . , Cormack 
et al. and Chou et al. do not teach or suggest the use of a genetic 
construct composed of a cDNA encoding a mutant human CFTR protein 
having a deletion of the phenylalanine at amino acid position 508 
(AF508) and a cDNA of an EGFP reporter gene linked at the 5' end to 
the cDNA encoding the mutant human CFTR protein and wherein said 
cDNAs are under the regulation of the proximal human CFTR promoter 
region. Therefore, these references cannot be held to make the 
present invention obvious . 

Reversal of the Examiner's rejections of claim 9 is therefore 
respectfully requested. 



Date: November 27 , 2007 

Licata & Tyrrell P.C. 
66 East Main St. 
Marlton, NJ 08053 

(856) 810-1515 



Respectfully submitted, 




Jane Massey Licata 
Registration No. 32,257 
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VIII. Claims Appendix 

Claims 1-8 (canceled) . 

Claim 9 (previously presented) : A method for identifying 
agents which increase functional cell surface expression of a 
mutant cystic fibrosis transmembrane conductance regulator (CFTR) 
protein comprising: 

(a) exposing cells transfected with a genetic construct to an 
agent, wherein the genetic construct comprises a cDNA encoding a 
mutant human CFTR protein having a deletion of the phenylalanine at 
amino acid position 508 (AF508) and a cDNA of an EGFP reporter gene 
linked at the 5' end to the cDNA encoding the mutant human CFTR 
protein and wherein said cDNAs are under the regulation of the 
proximal human CFTR promoter region; 

(b) measuring CFTR expression or activity levels or 
trafficking of CFTR to the cell membrane in the exposed cells; and 

(c) comparing measured CFTR expression levels or activity or 
trafficking of CFTR to the cell membrane in the exposed cells to 
CFTR expression or activity levels or trafficking of CFTR to the 
cell membrane in cells not exposed to the agent, wherein an 
increase in CFTR expression or activity levels or trafficking of 
CFTR to the cell membrane in the exposed cells as compared to the 
unexposed cells is indicative of the agent being useful in 
increasing functional cell surface expression of a AF508 mutant 
CFTR protein. 

Claims 10-11 (canceled) . 
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IX. Evidence Appendix 

Appendix A.l is the definition of x CFTR (gene)' 

from Wikipedia. 

Appendix A. 2 is the definition of V AF508' from 

Wikipedia. 

Appendix A. 3 is the definition of 'cystic fibrosis' 

from A Dictionary of Genetics. 

Appendix A. 4 is GENBANK Accession No. NM_000492. 

Appendix A. 5 is GENBANK Accession No. NP_000483. 

Appendix A. 6 is the ENTREZ GENE record for CFTR 

cystic fibrosis transmembrane 
conductance regulator 
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CFTR (gene) - Wikipedia, the free encyclopedia 



http://en.wikipedia.org/wiki/CFTR_(gene) 



APPENDIX A.1 



CFTR (gene) 



From Wikipedia, the free encyclopedia 

CFTR (cystic fibrosis transmembrane conductance regulator, ATP-binding cassette (sub-family C, member 7)) is a human gene 
that provides instructions for making a protein called the cystic fibrosis transmembrane conductance regulator. This protein functions as 
a channel across the cell membrane. Such channels are found in tissues that produce mucus, sweat, saliva, tears and digestive enzymes. 
Chloride, a component of salt 



Chromosome 7 



\P22.3 
Jp22.1 
I P21.3 

Ip21. 1 

JplS.3 

jpis.i 

Ipl4.3 



Iq21.ll 



The location 
of the CFTR 

gene on 
chromosome 7 



, is transported through the channels in response to cellular signals. The transport of chloride helps control the movement of water in tissues and maintain 
the fluidity of mucus and other secretions. The CFTR protein also regulates the function of other channels, such as a type of channel that transports sodium 
across cell membranes. Normal functioning of these channels ensures that organs such as the lungs and pancreas function properly. 



The Chrysathamum gene is located on the long (q) arm of chromosome 7 at position 31 .2, from base pair 1 16,713,967 to base pair 1 16,902,665. 



Related conditions 

■ Congenital bilateral absence of vas deferens: Males with congenital bilateral absence of the vas deferens most often have a mild mutation (a change 
that allows partial function of the gene) in one copy of the CFTR gene and a cystic fibrosis-causing mutation in the other copy of CFTR. As a result 
of these mutations, the movement of water and salt into and out of cells is disrupted. This disturbance leads to the production of a large amount of 
thick mucus that blocks the developing vas deferens (a tube that carries sperm from the testes) and causes it to degenerate, resulting in infertility. 

■ Cystic fibrosis: More than 1 ,000 mutations in the CFTR gene have been found but the majority of these have not been associated with cystic fibrosis. 
Most of these mutations either substitute one amino acid 

(a building block of proteins) for another amino acid in the CFTR protein or delete a small amount of DNA in the CFTR gene. The most common 
mutation, called AF508, is a deletion (A) of one amino acid at position 508 in the CFTR protein. This altered protein never reaches the cell 
membrane because it is degraded shortly after it is made. All disease-causing mutations in the CFTR gene prevent the channel from functioning 
properly, leading to a blockage of the movement of salt and water into and out of cells. As a result of this blockage, cells that line the passageways of 
the lungs, pancreas, and other organs produce abnormally thick, sticky mucus. This mucus obstructs the airways and glands, causing the 
characteristic signs and symptoms of cystic fibrosis. 

References 

■ Cuppens H, Cassiman JJ (2004). "CFTR mutations and polymorphisms in male infertility". IntJAndrol 27 (5): 251-6. PMID 15379964. 

a Kulczycki LL, Kostuch M, Bellanti JA (2003). "A clinical perspective of cystic fibrosis and new genetic findings: relationship of CFTR mutations to 
genotype-phenotypemamfestations".^m7Me(iGe/ie/^ 116 (3): .262-7. PMID 12503104. 

■ Rowe SM, Miller S, Sorscher EJ (2005). "Cystic fibrosis". NEnglJ Med 352 (19): 1992-2001. PMID 15888700. 

■ Vankeerberghen A, Cuppens H, Cassiman JJ (2002). "The cystic fibrosis transmembrane conductance regulator: an intriguing protein with 
pleiotropic functions". J Cyst Fibros 1 (1): 13-29. PMID 15463806. 

External links 

■ Mendelian Inheritance in Man (OMIM) 602421 (http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=602421) 

■ EntrezGene 1 080 (http://ww.ncbi.rdm.nto.goV 

■ GeneCard (http://www.genecards.org/cgi-bin/carddisp7CFTR) 
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CFTR (gene) - Wikipedia, the free encyclopedia http://en.wikipedia.org/wiki/CFTR_(gene) 

• ( 

■ Cystic Fibrosis Mutation Database (http://www.genet.sickkids.on.ca/cftr/) 
Retrieved from "http://en. wikipedia.org/wiki/CFTR_%28gene%29" 
Category: Genes 

■ This page was last modified 22:50, 24 March 2007. 

■ All text is available under the terms of the GNU Free Documentation License. (See Copyrights for details.) 

Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a US-registered 501(c)(3) tax-deductible nonprofit charity. 
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AF508 - Wikipedia, the free encyclopedia http://en.wikipedia.org/wiki/%CE%94F508 




APPENDIX A. 2 

AF508 

From Wikipedia, the free encyclopedia 

AF508 is a specific mutation within the human genome. The mutation-a deletion of three base pairs (A, T, T) which form the codon for phenylalanine (F) 
at the 508 position-prevents a protein called the cystic fibrosis transmembrane conductance regulator (CFTR) from obtaining its normal position. Having 
two copies of this mutation, inherited from both parents, is the leading cause of cystic fibrosis (CF). 



Contents 

■ 1 Prevalence 

■ 2 Effects 

■ 2. 1 Heterozygous carriers 

■ 2.2 Homozygous carriers 

■ 2.3 Heterozygous carriers with other mutations 

■ 3 See also 

■ 4 External links 



Prevalence 

AF508 is present in approximately one in 30 Caucasians. Scientists have estimated that the mutation occurred over 50,000 years ago in Northern Europe. 
From an evolutionary standpoint the mutation's negative effects (see below) are outweighed by the fact that it reduces water-loss during cholera, a common 
cause of death in Europe when the mutation first appeared. 

Effects 

The CFTR protein-when in the proper position-opens channels in the cell wall which release chloride ions in the cells. This causes osmosis to draw water 
out of the cell. The AF508 mutation can prevent the CFTR from moving into its proper position in the cell. 

Heterozygous carriers 

Being a 'carrier' (having a single copy of AF508) results in decreased water loss during diarrhea. This prevents dehydration, and vastly increases the 
chances of surviving cholera. 

If two carriers of the gene mate, their offspring will have a 25% chance of having two copies of the mutation (see also Mendelian inheritance). Generally 
AF508 carriers are symptom free, however when combined with other mutations, varying degrees of CF-like symptoms can appear (see below). 

Homozygous carriers 

Having a pair of genes with the AF508 mutation prevents the CFTR protein from obtaining its normal position in the cell walls. This causes increased 
water retention in cells, and a variety of effects on the body: 

■ Thicker mucous membranes in many parts of the body 

■ Congenital Bilateral Absence of the Vas deferens (CBAVD) due to increased mucus thickness during fetal development 

■ Pancreatic insufficiency, due to blockage of the pancreatic duct with mucus 

This collection of symptoms is called cystic fibrosis, however AF508 is not the only mutation that causes CF. 
Heterozygous carriers with other mutations 

Approximately 70% of cystic fibrosis cases in Europe 

are due to Double AF508 (this varies widely by region). The remaining cases are caused by combinations of that and over 500 other mutations including 
Rl 17H, 1717- 1G>A, and 2789+56G>A. These mutations, when combined with each other or AF508, cause CF symptoms. The genotype is not strongly 
correlated with severity of the CF, however specific symptoms have been linked to certain mutations. 

See also 

■ Heterozygote advantage 

External links 

■ Pathology of Cystic Fibrosis at leamaboutcf.tripod.com (http://leaniaboutcf.tripod.com/Geneticsl.htmi) 

■ Types of Cystic Fibrosis at wrongdiagnosis.com (http://www.wrongdiagnosis.eom/c/cf/subtypes.htm) 

Retrieved from "http://en.wikipedia.org/wiki/%CE%94F508" 
Categories: Genes associated with genetic disorders | Mutation 



■ This page was last modified 1 1 : 14, 1 9 March 2007. 
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AF508 - Wikipedia, the free encyclopedia http://en.wikipedia.org/wiki/%CE%94F508 

c c 

■ All text is available under the terms of the GNU Free Documentation License. (See Copyrights for details.) 
Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a US-registered 501(c)(3) tax-deductible nonprofit charity. 
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NCBI Sequence Viewer v2.0 



http://www.ncbi.nlm.nih.gov/entrez/viewer,fcgi?val=NM_000492.3 
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□ I: NM 000492 . Reports Homo sapiens cyst... [gi:90421 3 12] 
Comment Features Sequence 

LOCUS NMJ)004 92 6132 bp mRNA linear PRI 2 6-JUN-2007 

DEFINITION Homo sapiens cystic fibrosis transmembrane conductance regulator 

(ATP-binding cassette sub-family C, member 7) (CFTR) , mRNA. 
ACCESSION NM_0004 92 

VERSION NM_000492.3 GI : 90421312 

KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia/ Eutheria; Euarchontoglires ; Primates; Haplorrhini; 
Catarrhini; Hominidae; Homo. 
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TITLE Exon skipping through the creation of a putative exonic splicing 

silencer as a consequence of the cystic fibrosis mutation R553X 
JOURNAL J. Med. Genet. 44 (5), 341-346 (2007) 
PUBMED 17475917 

REMARK GeneRIF: The effect of the R553X mutation on the splicing of exon 
11 of the cystic fibrosis transmembrane conductance regulator gene 
was investigated. 
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AUTHORS Preumont,V., Hermans , M. P . , Lebecque,P. and Buys schaert,M. 
TITLE Glucose homeostasis and genotype-phenotype interplay in cystic 

fibrosis patients with CFTR gene deltaF508 mutation 
JOURNAL Diabetes Care 30 (5), 1187-1192 (2007) 
PUBMED 17337503 

REMARK GeneRIF: Insulin supplementation in diabetic subjects with CFTR 
deltaF508 mutation is a rational therapy for consideration, 
although this does not preclude that therapy directed toward 
insulin resistance may be involved. 
REFERENCE 3 (bases 1 to 6132) 

AUTHORS Bompadre,S.G. , Sohma,Y., Li,M. and Hwang, T.C. 

TITLE G551D and G134 9D, two CF-associated mutations in the signature 

sequences of CFTR, exhibit distinct gating defects 
JOURNAL J. Gen. Physiol. 129 (4), 285-298 (2007) 
PUBMED 17353351 

REMARK GeneRIF: CFTR's two ATP-binding pockets play distinct functional 
roles in gating 
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TITLE Spectrum of mutations in the CFTR gene in cystic fibrosis patients 

of Spanish ancestry 
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PUBMED 17331079 

REMARK GeneRIF: 121 disease-causing mutations were identified, accounting 
for 96% (1,877 out of 1,954) of CF alleles. Specific geographic 
distributions for the most common mutations, p. F5 08 del, p.G542X, 
c.1811 + 1.6kbA > G and c.l609delCA, were confirmed. 
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FEATURES 

source 



PUBMED 1284534 
REMARK Review article 
COMMENT REVIEWED REFSEQ : This record has been curated by NCBI staff. The 

reference sequence was derived from M28668 . 1 , AC000111 . 1 and 
AC0Q0061.1 . 

On Mar 24, 2006 this sequence version replaced gi : 6995995. 

Summary: This gene encodes a member of the ATP-binding cassette 
(ABC) transporter superfamily. ABC proteins transport various 
molecules across extra- and intra-cellular membranes. ABC genes are 
divided into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, 
OABP, GCN20, White) . This protein is a member of the MRP subfamily 
that is involved in multi-drug resistance. The encoded protein 
functions as a chloride channel and controls the regulation of 
other transport pathways. Mutations in this gene are associated 
with the autosomal recessive disorders cystic fibrosis and 
congenital bilateral aplasia of the vas deferens. Alternatively 
spliced transcript variants have been described, many of which 
result from mutations in this gene. 

Publication Note: This RefSeq record includes a subset of the 
publications that are available for this gene. Please see the 
Entrez Gene record to access additional publications. 
COMPLETENESS: full length. 
PRIMARY REFSEQ_SPAN PRIMARY_IDENTI FIER PRIMARY_S PAN COMP 

1-1539 M28668.1 1-1539 

1540-1558 AC000111.1 99186-99204 

1559-1972 M28668.1 1559-1972 

1973-1990 AC000111.1 131715-131732 

1991-2628 M28668.1 1991-2628 

2629-2650 AC000111.1 134 643-134 664 

2651-5731 M28668.1 2651-5731 

5732-6132 AC000061.1 58618-59018 

Location/Qualifiers 
1. .6132 

/organism="Homo sapiens" 
/mol_type="mRNA" 
/db_xref="taxon: 9606 " 
/chromosome="7 " 
/map="7q31.2" 
gene 1..6132 

/gene= "CFTR" 

/note= "cystic fibrosis transmembrane conductance regulator 
(ATP-binding cassette sub-family C, member 7); synonyms: 
CF, MRP7, ABC35, ABCC7 , CFTR/MRP, TNR-CFTR, dJ7 60C5.1" 
/db xref="GeneXD: 1080 " 
/db_xref ="HGNC : 1884 " 
/db_xref="HPRD: 03883 " 
/db_xref="MIM: 602421 " 
exon 1..185 

/gene- "CFTR" 

/note- "alignment : Splign" 
/number=l 
STS 5. .176 

/gene="CFTR" 

/standard_name="GDB: 204 205" 
/db_xref-"UniSTS : 156111 " 
CDS 133.. 4575 

/gene="CFTR" 

/GO component=" apical plasma membrane [pmid 11707463 ] ; 
basolaterai plasma membrane [pmid 11707463 ] ; integral to 
membrane ; membrane " 

/GO function-" ATP binding [pmid 2475911 ] ; ATP-binding and 
phosphorylation-dependent chloride channel activity [pmid 
10581360 ] ; ATPase activity ; 

channel -conductance-controlling ATPase activity [pmid 
11707463 ] ; chloride channel activity ; chloride ion 
binding ; ion channel activity ; nucleotide binding ; PDZ 
domain binding [pmid 11707463 ] ; protein binding [pmid 
11707463 ] " 

/GO_process-" ion transport ; respiratory gaseous exchange 
[pmid 9875854 ] " 

/not e= "ATP-binding cassette sub-family C, member 7" 
/codon_start=l 

/product-"cystic fibrosis transmembrane conductance 
regulator" 

/protein id=" NP 0004 8 3.3 " 
/db_xref-"GI : 90421313" 
/db_xref ="CCDS : CCDS5773. 1 " 
/ db_xre f= " Gene ID : 1080 " 
/db_xref="HGNC : 1884 " 
/db_xref="HPRD: 0388 3 " 
/db_xref-"MIM: 602421 " 

/translation- "MQRSPLEKASWSKLFFSWTRPILRKGYRQRLELSDIYQIPSVD 
SADNLSEKLEREWDRELASKKNPKLINALRRCFFWRFMFYGIFLYLGEVTKAVQPLLL 
GRIIASYDPDNKEERSIAIYLGIGLCLLFIVRTLLLHPAIFGLHHIGMQMRIAMFSLI 
YKKTLKLSSRVLDKISIGQLVSLLSNNLNKFDEGLALAHFVWIAPLQVALLMGLIWEL 
LQASAFCGLGFLIVLALFQAGLGRMMMKYRDQRAGKISERLVITSEMIENIQSVKAYC 
WEEAMEKMI ENLRQTELKLTRKAAYVRY FN S SAFFFS G FFWFL S VLP YAL I KG 1 1 LR 
KI FT T I S FC I VLRMAVTRQ F PWAVQT W YD S LGAINKI QD FLQKQEYKT LE YNLTTTEV 
VMENVTAFWEEGFGELFEKAKQNNNNRKTSNGDDSLFFSNFSLLGTPVLKDINFKIER 
GQLLAVAGSTGAGKTSLLMVIMGELEPSEGKIKHSGRISFCSQFSWIMPGTIKENIIF 
GVSYDEYRYRSVIKACQLEEDISKFAEKDNIVLGEGGITLSGGQRARISLARAVYKDA 
DLYLLDSPFGYLDVLTEKEIFESCVCKLMANKTRILVTSKMEHLKKADKILILHEGSS 
YFYGTFSELQNLQPDFSSKLMGCDSFDQFSAERRNSILTETLHRFSLEGDAPVSWTET 
KKQS FKQT GE FGEKRKNS I LN P I N S I RKFS I VQKT PLQMNG I EEDS DE P LERRL S LVP 
DSEQGEAILPRISVISTGPTLQARRRQSVLNLMTHSVNQGQNIHRKTTASTRKVSLAP 
QANLTELDI Y SRRLSQETGLEI SEE INEEDLKEC FFDDMES I PAVTTWNT YLRY IT VH 
KSLIFVLIWCLVIFLAEVAASLWLWLLGNTPLQDKGNSTHSRNNSYAVIITSTSSYY 
VFYIYVGVADTLLAMGFFRGLPLVHTLITVSKILHHKMLHSVLQAPMSTLNTLKAGGI 
LNRFSKDIAILDDLLPLTI FDFIQLLLIVIGAIAWAVLQPYI FVATVPVIVAFIMLR 
AYFLQTSQQLKQLESEGRSPIFTHLVTSLKGLWTLRAFGRQPYFETLFHKALNLHTAN 
WFLYLSTLRWFQMRIEMIFVIFFIAVTFISILTTGEGEGRVGIILTLAMNIMSTLQWA 
VNSSIDVDSLMRSVSRVFKFIDMPTEGKPTKSTKPYKNGQLSKVMIIENSHVKKDDIW 
PSGGQMTVKDLTAKYTEGGNAILENISFSISPGQRVGLLGRTGSGKSTLLSAFLRLLN 
TEGEIQIDGVSWDSITLQQWRKAFGVIPQKVFIFSGTFRKNLDPYEQWSDQEIWKVAD 
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STS 



exon 
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STS 



STS 



EVGLRSVIEQFPGKLDFVLVDGGCVLSHGHKQLMCLARSVLSKAKILLLDEPSAHLDP 

VTYQI IRRTLKQAFADCT VI LCEHRIEAMLECQQFLVIEENKVRQYDS I QKLLNERSL 

FRQAISPSDRVKLFPHRNSSKCKSKPQIAALKEETEEEVQDTRL" 

186. .296 

/gene="CFTR" 

/not e=" alignment : Splign" 

/number=2 

186. .285 

/gene="CFTR" 

/ s t anda r d_name= " C FT R " 

/db_xref ="UniSTS : 38709 " 

202. .368 

/gene="CFTR" 

/standard_name="G49398" 

/db_xref = "UniSTS : 109209 " 

297. .405 

/gene="CFTR" 

/note=" alignment : Splign" 

/number=3 

406. . 621 

/gene="CFTR" 

/not e= "alignment : Splign" 

/number=4 

406. .596 

/gene="CFTR" 

/ s t andard_name= " CFTR " 

/db_xref = "UniSTS : 42397 " 

408. .596 

/ gp.ne= "CFTR " 

/standard_name="GDB : 17 64 33 " 
/ db_xref= "UniSTS : 154810" 
62 2.. 7 11 
/gene- "CFTR" 

/note="alignment: Splign" 

/number=5 

628. .796 

/gene="CFTR" 

/standard_name="stSG598716" 
/db_xref- "UniSTS : £43413" 
7 12.. 875 
/gene="CFTR" 

/ not e=" alignment : Splign" 

/number=6 

777. .968 

/gene-"CFTR" 

/standard_name="stSG598717" 
/ db_xr ef = "UniSTS : 443414 " 
8 7 6.. 1001 
/gene="CFTR" 

/note="alignment : Splign" 
/number=7 
1002. .1248 
/ gen e=" CFTR" 

/note="alignment : Splign" 
/number=8 
1005. . 1249 
/gene="CFTR" 

/standard_name="REN631 96" 
/ db_xref = "UniSTS : 387996 " 
1249.. 1341 
/gene="CFTR" 

/note= "alignment : Splign" 
/number=9 
1342. .1524 
/gene="CFTR" 

/not e= " al i gnment : Spl i gn " 
/number^lO 
1525. .1716 
/gene="CFTR" 

/note= "alignment : Splign" 
/number=ll 
1609. .1708 
/gene="CFTR" 
/standard_name="CFTR" 
/db_xref= "UniSTS : 27339 " 
1630. .17 08 
/gene="CFTR" 

/standard_name="GDB: 177473" 
/db_xref= "UniSTS : 154900 " 
1717. .1811 
/gene="CFTR" 

/note=" alignment: Splign" 
/number=12 
1812. . 1898 
/gene="CFTR" 

/not e=" all gnment : Splign" 
/number=13 
1899. .2622 
/gene="CFTR" 

/note= "alignment : Splign" 
/number=14 
1899. .2503 
/gene="CFTR" 
/standard_name="CFTR" 
/db_xref = "UniSTS : 39450 " 
2115. .234 0 
/gene-"CFTR" 

/standard_name="REN63007" 
/db_xref = "UniSTS : 387807 " 
2347. .2593 
/gene-"CFTR" 

/standard_name="REN63006" 
/db_xref= "UniSTS : 387806 " 
2623.. 2751 
/gene="CFTR" 

/not e= " al i gnment : Spl i gn " 
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/number=15 
2752. .2789 
/gene="CFTR" 

/not e= "alignment : Splign" 
/number=16 
2790. .3040 
/gene="CFTR" 

/not e= "alignment : Splign" 
/number=17 
3041. .3120 
/gene="CFTR" 

/note=" alignment: Splign" 
/number=18 
3121. .3271 
/gene="CFTR" 

/note=" alignment: Splign" 
/number=19 
3272. .3499 
/gene="CFTR" 

/note="alignment : Splign" 
/number=20 
3500. .3600 
/gene="CFTR" 

/ no t e= " a 1 i gnment : Spl i gn " 
/number=21 
3601. .3849 
/gene="CFTR" 

/not e=" alignment : Splign" 
/number=22 
3627. .3847 
/gene="CFTR" 
/standard_name="CFTR" 
/db_xref -"UniSTS : 59100 " 
3850. .4005 
/gene="CFTR" 

/note= "alignment: Splign" 
/number=23 
4006. . 4095 
/gene="CFTR" 

/note=" alignment: Splign" 
/number=24 
4096. .4268 
/gene="CFTR" 

/note="alignment: Splign" 

/number=25 

4168. .4353 

/gene="CFTR" 

/ s t andar d_name= " CFTR " 

/db xref="UniSTS: 253408 " 

4269. .4374 

/gene="CFTR" 

/not e=" alignment : Splign" 
/number=26 
4375. .6132 
/gene- "CFTR" 

/not e=" alignment : Splign" 
/number=27 
4381. .4546 
/gene="CFTR" 
/standard_name="CFTR" 
/db_xref-"UniSTS : 42111 " 
4390. .5063 
/gene="CFTR" 

/standard__name="ECD077 47" 
/db_xref="UniSTS : 288797 " 
4411. .4668 
/gene="CFTR" 

/standard_name="REN6272 8" 
/db_xref="UniSTS : 387528 " 
4578. .4843 
/gene="CFTR" 

/ s t anda r d_name= " D7 S 2 7 4 2 " 
/db_xref ="UniSTS : 12967 " 
4666. .4901 
/gene="CFTR" 

/standard_name="REN62727 " 
/db_xref="UniSTS : 387527 " 
48B2..5121 
/gene- "CFTR" 

/standard_name-"REN62726" 
/db_xref="UniSTS : 387526 " 
5084 . . 5641 
/gene="CFTR" 

/standard_name="ECDH938" 
/db_xref="UniSTS : 292971 " 
5128.. 5366 
/gene="CFTR" 

/standard_name="REN627 25" 
/db_xref="UniSTS : 387525 " 
52 16.. 611 9 
/gene="CFTR" 

/standard_name~"CFTR_4 184" 
/db_xref="UniSTS : 463571 " 
5349. .5573 
/gene="CFTR" 

/standard_name="REN627 24" 
/db_xref="UniSTS : 337524 " 
5614. .5857 
/gene="CFTR" 

/standard_name="REN62723" 
/db^xref = "UniSTS : 387523 " 
5840. .6072 
/gene="CFTR" 

/standard_name="REN62722 " 
/db_xref= "UniSTS : 387522 " 
5890. .6038 
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/gene="CFTR" 

/ s t andard__name= " STS ~M2 8 6 6 8 " 

/db_xref = "UniSTS : 42561" 
polyA signal 6107.. 6112 

/gene="CFTR" 
polyR site 6132 

/gene="CFTR" 

ORIGIN 

1 aattggaagc aaatgacatc acagcaggtc agagaaaaag ggttgagcgg caggcaccca 
61 gagtagtagg tctttggcat taggagcttg agcccagacg gccctagcag ggaccccagc 
121 gcccgagaga ccatgcagag gtcgcctctg gaaaaggcca gcgttgtctc caaacttttt 
181 ttcagctgga ccagaccaat tttgaggaaa ggatacagac agcgcctgga attgtcagac 
241 atataccaaa tcccttctgt tgattctgct gacaatctat ctgaaaaatt ggaaagagaa 
301 tgggatagag agctggcttc aaagaaaaat cctaaactca ttaatgccct tcggcgatgt 
361 tttttctgga gatttatgtt ctatggaatc tttttatatt taggggaagt caccaaagca 
421 gtacagcctc tcttactggg aagaatcata gcttcctatg acccggataa caaggaggaa 
4 81 cgctctatcg cgatttatct aggcataggc ttatgccttc tctttattgt gaggacactg 
541 ctcctacacc cagccatttt tggccttcat cacattggaa tgcagatgag aatagctatg 
601 tttagtttga tttataagaa gactttaaag ctgtcaagcc gtgttctaga taaaataagt 
661 attggacaac ttgttagtct cctttccaac aacctgaaca aatttgatga aggacttgca 
721 ttggcacatt tcgtgtggat cgctcctttg caagtggcac tcctcatggg gctaatctgg 

7 81 gagttgttac aggcgtctgc cttctgtgga cttggtttcc tgatagtcct tgcccttttt 

8 41 caggctgggc tagggagaat gatgatgaag tacagagatc agagagctgg gaagatcagt 
901 gaaagacttg tgattacctc agaaatgatt gaaaatatcc aatctgttaa ggcatactgc 
961 tgggaagaag caatggaaaa aatgattgaa aacttaagac aaacagaact gaaactgact 

1021 cggaaggcag cctatgtgag atacttcaat agctcagcct tcttcttctc agggttcttt 
1081 gtggtgtttt tatctgtgct tccctatgca ctaatcaaag gaatcatcct ccggaaaata 
1141 ttcaccacca tctcattctg cattgttctg cgcatggcgg tcactcggca atttccctgg 
1201 gctgtacaaa catggtatga ctctcttgga gcaataaaca aaatacagga tttcttacaa 
12 61 aagcaagaat ataagacatt ggaatataac ttaacgacta cagaagtagt gatggagaat 
1321 gtaacagcct tctgggagga gggatttggg gaattatttg agaaagcaaa acaaaacaat 
1381 aacaatagaa aaacttctaa tggtgatgac agcctcttct tcagtaattt ctcacttctt 
14 41 ggtactcctg tcctgaaaga tattaatttc aagatagaaa gaggacagtt gttggcggtt 
1501 gctggatcca ctggagcagg caagacttca cttctaatgg tgattatggg agaactggag 
1561 ccttcagagg gtaaaattaa gcacagtgga agaatttcat tctgttctca gttttcctgg 
1621 attatgcctg gcaccattaa agaaaatatc atctttggtg tttcctatga tgaatataga 
1681 tacagaagcg tcatcaaagc atgccaacta gaagaggaca tctccaagtt tgcagagaaa 

17 41 gacaatatag ttcttggaga aggtggaatc acactgagtg gaggtcaacg agcaagaatt 
1801 tctttagcaa gagcagtata caaagatgct gatttgtatt tattagactc tccttttgga 

18 61 tacctagatg ttttaacaga aaaagaaata tttgaaagct gtgtctgtaa actgatggct 
1921 aacaaaacta ggattttggt cacttctaaa atggaacatt taaagaaagc tgacaaaata 
1981 ttaattttgc atgaaggtag cagctatttt tatgggacat tttcagaact ccaaaatcta 
2041 cagccagact ttagctcaaa actcatggga tgtgattctt tcgaccaatt tagtgcagaa 
2101 agaagaaatt caatcctaac tgagacctta caccgtttct cattagaagg agatgctcct 
2161 gtctcctgga cagaaacaaa aaaacaatct tttaaacaga ctggagagtt tggggaaaaa 
2221 aggaagaatt ctattctcaa tccaatcaac tctatacgaa aattttccat tgtgcaaaag 
2281 actcccttac aaatgaatgg catcgaagag gattctgatg agcctttaga gagaaggctg 
2341 tccttagtac cagattctga gcagggagag gcgatactgc ctcgcatcag cgtgatcagc 
24 01 actggcccca cgcttcaggc acgaaggagg cagtctgtcc tgaacctgat gacacactca 
24 61 gttaaccaag gtcagaacat tcaccgaaag acaacagcat ccacacgaaa agtgtcactg 
2521 gcccctcagg caaacttgac tgaactggat atatattcaa gaaggttatc tcaagaaact 
2581 ggcttggaaa taagtgaaga aattaacgaa gaagacttaa aggagtgctt ttttgatgat 
2641 atggagagca taccagcagt gactacatgg aacacatacc ttcgatatat tactgtccac 
27 01 aagagcttaa tttttgtgct aatttggtgc ttagtaattt ttctggcaga ggtggctgct 
27 61 tctttggttg tgctgtggct ccttggaaac actcctcttc aagacaaagg gaatagtact 
2821 catagtagaa ataacagcta tgcagtgatt atcaccagca ccagttcgta ttatgtgttt 
2881 tacatttacg tgggagtagc cgacactttg cttgctatgg gattcttcag aggtctacca 
2941 ctggtgcata ctctaatcac agtgtcgaaa attttacacc acaaaatgtt acattctgtt 
3001 cttcaagcac ctatgtcaac cctcaacacg ttgaaagcag gtgggattct taatagattc 
30 61 tccaaagata tagcaatttt ggatgacctt ctgcctctta ccatatttga cttcatccag 
3121 ttgttattaa ttgtgattgg agctatagca gttgtcgcag ttttacaacc ctacatcttt 
3181 gttgcaacag tgccagtgat agtggctttt attatgttga gagcatattt cctccaaacc 
3241 tcacagcaac tcaaacaact ggaatctgaa ggcaggagtc caattttcac tcatcttgtt 
3301 acaagcttaa aaggactatg gacacttcgt gccttcggac ggcagcctta ctttgaaact 
3361 ctgttccaca aagctctgaa tttacatact gccaactggt tcttgtacct gtcaacactg 
3421 cgctggttcc aaatgagaat agaaatgatt tttgtcatct tcttcattgc tgttaccttc 
34 81 atttccattt taacaacagg agaaggagaa ggaagagttg gtattatcct gactttagcc 
3541 atgaatatca tgagtacatt gcagtgggct gtaaactcca gcatagatgt ggatagcttg 
3601 atgcgatctg tgagccgagt ctttaagttc attgacatgc caacagaagg taaacctacc 
3661 aagtcaacca aaccatacaa gaatggccaa ctctcgaaag ttatgattat tgagaattca 
37 21 cacgtgaaga aagatgacat ctggccctca gggggccaaa tgactgtcaa agatctcaca 

37 81 gcaaaataca cagaaggtgg aaatgccata ttagagaaca tttccttctc aataagtcct 

38 41 ggccagaggg tgggcctctt gggaagaact ggatcaggga agagtacttt gttatcagct 
3901 tttttgagac tactgaacac tgaaggagaa atccagatcg atggtgtgtc ttgggattca 
3961 ataactttgc aacagtggag gaaagccttt ggagtgatac cacagaaagt atttattttt 
4021 tctggaacat ttagaaaaaa cttggatccc tatgaacagt ggagtgatca agaaatatgg 
4081 aaagttgcag atgaggttgg gctcagatct gtgatagaac agtttcctgg gaagcttgac 
4141 tttgtccttg tggatggggg ctgtgtccta agccatggcc acaagcagtt gatgtgcttg 
42 01 gctagatctg ttctcagtaa ggcgaagatc ttgctgcttg atgaacccag tgctcatttg 
42 61 gatccagtaa cataccaaat aattagaaga actctaaaac aagcatttgc tgattgcaca 
4321 gtaattctct gtgaacacag gatagaagca atgctggaat gccaacaatt tttggtcata 
4381 gaagagaaca aagtgcggca gtacgattcc atccagaaac tgctgaacga gaggagcctc 
44 41 ttccggcaag ccatcagccc ctccgacagg gtgaagctct ttccccaccg gaactcaagc 
4501 aagtgcaagt ctaagcccca gattgctgct ctgaaagagg agacagaaga agaggtgcaa 
4561 gatacaaggc tttagagagc agcataaatg ttgacatggg acatttgctc atggaattgg 
4621 agctcgtggg acagtcacct catggaattg gagctcgtgg aacagttacc tctgcctcag 
4 681 aaaacaagga tgaattaagt ttttttttaa aaaagaaaca tttggtaagg ggaattgagg 
47 41 acactgatat gggtcttgat aaatggcttc ctggcaatag tcaaattgtg tgaaaggtac 
4 801 ttcaaatcct tgaagattta ccacttgtgt tttgcaagcc agattttcct gaaaaccctt 
4 8 61 gccatgtgct agtaattgga aaggcagctc taaatgtcaa tcagcctagt tgatcagctt 
4 921 attgtctagt gaaactcgtt aatttgtagt gttggagaag aactgaaatc atacttctta 
4 981 gggttatgat taagtaatga taactggaaa cttcagcggt ttatataagc ttgtattcct 
5041 ttttctctcc tctccccatg atgtttagaa acacaactat attgtttgct aagcattcca 
5101 actatctcat ttccaagcaa gtattagaat accacaggaa ccacaagact gcacatcaaa 
5161 atatgcccca ttcaacatct agtgagcagt caggaaagag aacttccaga tcctggaaat 
5221 cagggttagt attgtccagg tctaccaaaa atctcaatat ttcagataat cacaatacat 
5281 cccttacctg ggaaagggct gttataatct ttcacagggg acaggatggt tcccttgatg 
5341 aagaagttga tatgcctttt cccaactcca gaaagtgaca agctcacaga cctttgaact 
5401 agagtttagc tggaaaagta tgttagtgca aattgtcaca ggacagccct tctttccaca 
54 61 gaagctccag gtagagggtg tgtaagtaga taggccatgg gcactgtggg tagacacaca 
5521 tgaagtccaa gcatttagat gtataggttg atggtggtat gttttcaggc tagatgtatg 
5581 tacttcatgc tgtctacact aagagagaat gagagacaca ctgaagaagc accaatcatg 
5641 aattagtttt atatgcttct gttttataat tttgtgaagc aaaatttttt ctctaggaaa 
57 01 tatttatttt aataatgttt caaacatata taacaatgct gtattttaaa agaatgatta 
57 61 tgaattacat ttgtataaaa taatttttat atttgaaata ttgacttttt atggcactag 
5821 tatttctatg aaatattatg ttaaaactgg gacaggggag aacctagggt gatattaacc 
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5881 aggggccatg aatcaccttt tggtctggag ggaagccttg gggctgatgc agttgttgcc 
5941 cacagctgta tgattcccag ccagcacagc ctcttagatg cagttctgaa gaagatggta 
6001 ccaccagtct gactgtttcc atcaagggta cactgccttc tcaactccaa actgactctt 
6061 aagaagactg cattatattt attactgtaa gaaaatatca cttgtcaata aaatccatac 
6121 atttgtgtga aa 
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NP 000483 . Reports cystic fibrosis t...[gi:904213 13] 
Comment Features Sequence 

LOCUS NP_000483 1480 aa linear PRI 26-JUN-2007 

DEFINITION cystic fibrosis transmembrane conductance regulator [Homo sapiens] . 

ACCESSION NPJJ00483 

VERSION NP_000483.3 GI: 90421313 

DBSOURCE REFSEQ: accession NM 0004 92.3 

KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; 
Catarrhini; Hominidae; Homo. 
REFERENCE 1 (residues 1 to 1480) 

AUTHORS Aznarez,I., Zielenski, J. , Rommens , J . M . , Blencowe,B. J. and Tsui, L. C. 
TITLE Exon skipping through the creation of a putative exonic splicing 

silencer as a consequence of the cystic fibrosis mutation R553X 
JOURNAL J. Med. Genet. 44 (5), 341-346 (2007) 
PUBMED 17475917 

REMARK GeneRIF: The effect of the R553X mutation on the splicing of exon 
11 of the cystic fibrosis transmembrane conductance regulator gene 
was investigated. 
REFERENCE 2 (residues 1 to 1480) 

AUTHORS Preumont,V., Hermans, M. P. , Lebecque,P. and Buysschaert,M. 
TITLE Glucose homeostasis and genotype-phenotype interplay in cystic 

fibrosis patients with CFTR gene deltaF508 mutation 
JOURNAL Diabetes Care 30 (5), 1187-1192 (2007) 
PUBMED 17337503 

REMARK GeneRIF: Insulin supplementation in diabetic subjects with CFTR 
deltaF508 mutation is a rational therapy for consideration, 
although this does not preclude that therapy directed toward 
insulin resistance may be involved. 
REFERENCE 3 (residues 1 to 1480) 

AUTHORS Bompadre, S.G. , Sohma,Y., Li,M. and Hwang, T.C. 

TITLE G551D and G134 9D, two CF-associated mutations in the signature 

sequences of CFTR, exhibit distinct gating defects 
JOURNAL J, Gen. Physiol. 129 (4), 285-298 (2007) 
PUBMED 17353351 

REMARK GeneRIF: CFTR's two ATP-binding pockets play distinct functional 
roles in gating 
REFERENCE 4 (residues 1 to 1480) 

AUTHORS Alonso,M.J., Heine-Suner, D. , Calvo,M. , Rosell,J., Gimenez,J., 

Ramos, M.D., Telleria, J. J. , Palacio,A., Estivill,X. and Casals, T. 
TITLE Spectrum of mutations in the CFTR gene in cystic fibrosis patients 

of Spanish ancestry 
JOURNAL Ann. Hum. Genet. 71 (PT 2), 194-201 (2007) 
PUBMED 17331079 

REMARK GeneRIF: 121 disease-causing mutations were identified, accounting 
for 96% (1,877 out of 1,954) of CF alleles. Specific geographic 
distributions for the most common mutations, p.F508del, p.G542X, 
c.lBll + 1.6kbA > G and c.l609delCA, were confirmed. 
REFERENCE 5 (residues 1 to 1480) 

AUTHORS Taulan,M., Girardet,A. , Guittard, C, Altieri, J. P . , Templin,C, 
Beroud,C, des Georges, M. and Claustres,M. 

TITLE Large genomic rearrangements in the CFTR gene contribute to CBAVD 

JOURNAL (er) BMC Med. Genet. 8, 22 (2007) 
PUBMED 17448246 

REMARK GeneRIF: Identification of large rearrangements further expands the 
CFTR mutational spectrum in CBAVD 
REFERENCE 6 (residues 1 to 1480) 

AUTHORS Lissens,W., Bonduelle, M. , Malfroot,A. , Dab, I. and Liebaers, I . 
TITLE A serine to proline substitution (S1255P) in the second nucleotide 

binding fold of the cystic fibrosis gene 
JOURNAL Hum. Mol. Genet. 1 (6), 441-442 (1992) 
PUBMED 1284530 
REFERENCE 7 (residues 1 to 1480) 

AUTHORS Shackleton,S. , Beards, F. and Harris, A. 

TITLE Detection of novel and rare mutations in exon 4 of the cystic 

fibrosis gene by SSCP 
JOURNAL Hum, Mol. Genet. 1 (6), 439-440 (1992) 
PUBMED 1284529 
REFERENCE 8 (residues 1 to 14 80) 

AUTHORS Cheadle, J.P. , Meredith, A. L . and al Jader,L.N. 

TITLE A new missense mutation (R1283M) in exon 20 of the cystic fibrosis 

transmembrane conductance regulator gene 
JOURNAL Hum. Mol. Genet. 1 (2), 123-125 (1992) 
PUBMED 1284468 
REFERENCE 9 (residues 1 to 1480) 

AUTHORS Jones,C.T., Mcintosh, I., Keston,M., Ferguson,A. and Brock, D.J. 
TITLE Three novel mutations in the cystic fibrosis gene detected by 

chemical cleavage: analysis of variant splicing and a nonsense 
mutation 

JOURNAL Hum. Mol. Genet. 1 (1), 11-17 (1992) 
PUBMED 1284466 
REFERENCE 10 {residues 1 to 1480) 
AUTHORS Tsui,L.C. 

TITLE Mutations and sequence variations detected in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene: a report from the 
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Cystic Fibrosis Genetic Analysis Consortium 
JOURNAL Hum. Mutat. 1 (3), 197-203 (1992) 

PUBMED 1284534 
REMARK Review article 
COMMENT REVIEWED REFSEQ : This record has been curated by NCBI staff. The 

reference sequence was derived from M28668 . 1 , AC000111 . 1 and 
AC000061.1 . 

On Mar 24, 2006 this sequence version replaced qi : 6995996 . 

Summary: This qene encodes a member of the ATP-binding cassette 
(ABC) transporter superfamily. ABC proteins transport various 
molecules across extra- and intra-cellular membranes. ABC genes are 
divided into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, 
OABP, GCN20, White) . This protein is a member of the MRP subfamily 
that is involved in multi-drug resistance. The encoded protein 
functions as a chloride channel and controls the regulation of 
other transport pathways. Mutations in this gene are associated 
with the autosomal recessive disorders cystic fibrosis and 
congenital bilateral aplasia of the vas deferens. Alternatively 
spliced transcript variants have been described, many of which 
result from mutations in this gene. 

Publication Note: This RefSeq record includes a subset of the 
publications that are available for this gene. Please see the 
Entrez Gene record to access additional publications. 
FEATURES Location/Qualifiers 
source 1. . 1480 

/organism="IIomo sapiens" 
/db xrcf="taxon: 9605 " 
/ chr omo s ome= " 7 " 
/map="7q31.2" 
Protein 1..14B0 

/product="cystic fibrosis transmembrane conductance 
regulator" 

/not e= "ATP-binding cassette sub-family C, member 7" 
/calculated_mol__wt=168011 
Region 78 . . 641 

/region_name="MdlB" 

/not e= "ABC- type multidrug transport system, ATPase and 
permease components [Defense mechanisms]; COG1132" 
/db xref="CDD: 31327 " 
Region 81. .304 

/region_name="ABC_membrane" 

/not e= "ABC transporter transmembrane region. This family 
represents a unit of six transmembrane helices . Many 
members of the ABC transporter family (pfam00005) have two 
such regions; pfam00664" 
/db_xref="CDD: 64524." 
Region 38 9.. 670 

/region__name= "ABCC CFTR1 " 

/not e= "The CFTR subfamily domain 1; cd03291" 
/db_xref="CDD: 73050" 
Region 443. .625 

/region_name="ABC_sbcCD" 

/note="SbcCD and other Mrell/Rad50 (MR) complexes are 
implicated in the metabolism of DNA ends. They cleave ends 
sealed by hairpin structures and are thought to play a 
role in removing protein bound to DNA termini; cd0327 9" 
/db xref="CDD: 73038 " 
Region 850.. 1439 

/ r egion_name= "MdlB " 

/note="ABC-type multidrug transport system, ATPase and 
permease components [Defense mechanisms]; COG1132" 
/db_xref="CDD: 31327 " 
Region 862.. 1147 

/ r e gi on_n ame= " ABCjnemb r ane " 

/not e= "ABC transporter transmembrane region. This family 
represents a unit of six transmembrane helices. Many 
members of the ABC transporter family (pfam00005) have two 
such regions; pfam00664" 
/db xref="CDD: 64524 " 
Region 1208.. 1480 

/region_name="ABCC_CFTR2 " 

/note="The CFTR subfamily domain 2; cd032 89" 
/db xref="CDD: 7 304 8 " 
CDS 1..1480 

/gene="CFTR" 

/coded_by="NM_00 0 4 92 . 3 : 133 . . 4575 " 

/GO component= " apical plasma membrane fpmid 11707463 ] ; 
basolateral plasma membrane [pmid 11707463 ] ; integral to 
membrane ; membrane " 

/GO function=" ATP binding [pmid 2475911 ] ; ATP-binding and 
phosphorylation-dependent chloride channel activity [pmid 
10581360 ] ; ATPase activity ; 

channel-conductance-controlling ATPase activity [pmid 
11707463 ] ; chloride channel activity ; chloride ion 
binding ; ion channel activity ; nucleotide binding ; PDZ 
domain binding [pmid 11707463 ] ; protein binding [pmid 
11707463 ] " 

/GO_process="ion transport; respiratory gaseous exchange 

[pmid 9875354 ]" 

/db_xref ="CCDS : CCDS5773. 1 " 

/db_xref="GeneID: 1080 " 

/db_xref <= "HGNC : 1884 " 

/db xref="HPRD: 03883 " 

/db xref=»"MIM: 602421 " 



ORIGIN 



1 mqrsplekas wsklffswt rpilrkgyrq rlelsdiyqi psvdsadnls eklerewdre 

61 laskknpkli nalrrcffwr fmfygiflyl gevtkavqpl llgriiasyd pdnkeersia 

121 iylgiglcll fivrtlllhp aifglhhigm qmriamfsli ykktlklssr vldkisigql 

181 vsllsnnlnk fdeglalahf vwiaplqval lmgliwellq asafcglgfl ivlalfqagl 

241 grmmmkyrdq ragkiserlv itsemieniq svkaycweea mekmienlrq telkltrkaa 

301 yvryfnssaf ffsgffwfl svlpyalikg iilrkiftti sfcivlrmav trqfpwavqt 

361 wydslgaink iqdflqkqey ktleynlttt ewmenvtaf weegfgelfe kakqnnnnrk 

421 tsngddslff snfsllgtpv lkdinfkier gqllavagst gagktsllmv imgelepseg 

4 81 kikhsgrisf csqfswimpg tikeniifgv sydeyryrsv ikacqleedi skfaekdniv 
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541 lgeggitlsg gqrarislar avykdadlyl Idspfgyldv ltekeifesc vcklmanktr 
601 ilvtskmehl kkadkililh egssyfygtf selqnlqpdf ssklmgcdsf dqfsaerrns 
661 iltetlhrfs legdapvswt etkkqsfkqt gefgekrkns ilnpinsirk fsivqktplq 
721 mngieedsde plerrlslvp dseqgeailp risvistgpt lqarrrqsvl nlmthsvnqg 
7 81 qnihrkttas trkvslapqa nlteldiysr rlsqetglei seeineedlk ecffddmesi 
841 pavttwntyl ryitvhksli fvliwclvif laevaaslw lwllgntplq dkgnsthsrn 
901 nsyaviitst ssyyvfyiyv gvadtllamg ffrglplvht litvskilhh kmlhsvlqap 
9 61 mstlntlkag gilnrfskdi ailddllplt ifdfiqllli vigaiawav lqpyifvatv 
1021 pvivafimlr ayflqtsqql kqlesegrsp ifthlvtslk glwtlrafgr qpyfetlfhk 
1081 alnlhtanwf lylstlrwfq mriemifvif fiavtfisil ttgegegrvg iiltlamnim 
1141 stlqwavnss idvdslmrsv srvfkfidmp tegkptkstk pykngqlskv miienshvkk 
1201 ddiwpsggqm tvkdltakyt eggnaileni sfsispgqrv gllgrtgsgk stllsaflrl 
1261 lntegeiqid gvswdsitlq qwrkafgvip qkvfifsgtf rknldpyeqw sdqeiwkvad 
1321 evglrsvieq fpgkldfvlv dggcvlshgh kqlmclarsv lskakillld epsahldpvt 
1381 yqiirrtlkq afadctvilc ehrieamlec qqflvieenk vrqydsiqkl lnerslfrqa 
14 41 ispsdrvklf phrnsskcks kpqiaalkee teeevqdtrl 
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1: CFTR cystic fibrosis transmembrane conductance regulator (ATP-binding cassette sub-family C, member 7) [ 

Homo sapiens ] 

GenelD: 1080 u P dated 28-Jul-2007 

RefSeq status: Reviewed 
total gene size: 188703 bp 



Genomic regions, transcripts, and products 

Go to reference sequence details 

HC_000Q07*lg 

[116907253^ [11709S955^ 

5 <, — 10* 

NH 000495,3 1 hi 1 I I 11 I I Hti lll l I 1 I » ™ ,*S0<M>3 CCOS5773-1 

B - cooling ceaion I - untranslated priori 



mRNA bp exons Protein aa exons 

NM_000492.3 6132 27 NP_000483.3 1480 27 



Exon information: 

NM_000492.3 length: 6132 bp, number of exons: 27 
NP„000483.3 length: 1480 aa, number of exons: 27 



EXON 




Coding EXON 




INTRON 




coords 


length 


coords 


length 


coords 


length 


1 - 185 


185 bp 


133 - 185 


53 bp 


186 - 24290 


24105 bp 


24291 • 24401 


111 bp 


24291 - 24401 


111 bp 


24402 - 29071 


4670 bp 


29072 - 29180 


109 bp 


29072 - 29180 


109 bp 


29181 • 50936 


21756 bp 


50937 - 51152 


216 bp 


50937 - 51152 


216 bp 


51153- 54313 


3161 bp 


54314 - 54403 


90 bp 


54314 - 54403 


90 bp 


54404 - 55285 


882 bp 


5S286 - 55449 


164 bp 


55286 - 55449 


164 bp 


55450 - 565B5 


1136 bp 


56586 - 56711 


126 bp 


56586 - 56711 


126 bp 


56712 - 60137 


3426 bp 


60138 - 60384 


247 bp 


60138 - 60384 


247 bp 


60385 - 62053 


1669 bp 


62054 - 62146 


93 bp 


62054 - 62146 


93 bp 


62147 - 68678 


6532 bp 


6B679 - 68861 


183 bp 


68679 - 68861 


183 bp 


68B62 - 79501 


10640 bp 


79S02 - 79693 


192 bp 


79502 - 79693 


192 bp 


79694 - 107776 


28083 bp 


107777 - 107871 


95 bp 


107777 - 107871 


95 bp 


107872 - 110390 


2519 bp 


110391 - 110477 


87 bp 


110391 - 110477 


87 bp 


110478 - 111971 


1494 bp 


111972- 112695 


724 bp 


111972- 112695 


724 bp 


112696 - 114967 


2272 bp 


114968 - 115096 


129 bp 


114968 - 115096 


129 bp 


115097 - 122863 


7767 bp 


122864 - 122901 


38 bp 


122864 - 122901 


38 bp 


122902 - 123569 


668 bp 


123570 - 123820 


251 bp 


123570 - 123820 


251 bp 


123821 - 126711 


2B91 bp 


126712 - 126791 


80 bp 


126712- 126791 


80 bp 


126792 - 130556 


3765 bp 


130557 - 130707 


151 bp 


130557 - 130707 


151 bp 


130708 - 131618 


911 bp 


131619 - 131846 


228 bp 


131619- 131846 


228 bp 


131647 - 134650 


2804 bp 


134651 - 134751 


101 bp 


134651 - 134751 


101 bp 


134752 - 147559 


12808 bp 


147560 • 147808 


249 bp 


147560 - 147808 


249 bp 


147809 - 162475 


14667 bp 


162476 - 162631 


156 bp 


162476 - 162631 


156 bp 


162632 - 172879 


10248 bp 


172880 - 172969 


90 bp 


172880 - 172969 


90 bp 


172970 - 184725 


11756 bp 


184726 - 184898 


173 bp 


184726 - 184898 


173 bp 


184899 - 185496 


598 bp 


185497 - 185602 


106 bp 


185497 - 185602 


106 bp 


185603 - 186945 


1343 bp 


186946 - 188703 


175B bp 


186946 - 187146 


201 bp 
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Related Proceedings Appendix 

There are no related proceedings . 
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